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i'acide byaluronique r*nnet de prcvenir le 
re:r6n>^rnem des paxois tubulaires chez un animal dont 
\z? par^N tubulaire* ont subi un trauraatisroe. 



(57) For . the prevention of the narrowing of the tubular 
walls of an animal after the tubular walls have been 
traumatized, the administration of a therapeutically 
effective non-toxic amount of hyaluronic acid and/or 
salt* thereof and/or bomologues, analogues, derivatives, 
complexes, esters, fragments, and subunhs of hyaluronic 
acid to the animal to prevent narrowing of the tubular 
walls. 
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USE OF HYALURONIC ADD AND FORMS TO PREVENT ARTERIAL 

RESTENOSIS 

fTH.T? O PT>JV1pmTOM 
5 This invention relates » the prevention of the r^arrowing urtenosis) 

of tubular walls of an animal after the tubular walls bare tan traumatized In 

one embodiment, this invention relates to aba prevention of arterial restenosis 

ate balloon angioplasty. 

10 Balloon angioplasty is a widely accepted method of opening 

blockages in the coronary arterie*. However In some patients after successful 
treatment by balloon angioplasty, arterial re^enosi* occurs- nu time however 
the narrowing of the inner diameter CD) of the artery is caused by growth 
(proliferition) of endoAelial cells In the areas of irritation ceusad by the balloon 

15 angioplasty. Thusjebtod^ccoxrsiiotby 
cf endothelial eeJUe* the 

OD)of the artery leading to an infarct This narrowing of the inner diameter OD) 
of tubular walls or proliferation of cells is not however restricted or limited to 
the coronary arteries* li can also occur post operatively causing restenosis m far 
20 example peripheral vascular systems. 

A number of proposals nave been made in the prior art to prevent 

restenosis, 

US. Patent Sfl&ZU <Wolinsky et aU purport* to teach the us* of a 
catheter having an inelastic balloon at one end thereof, where the balloon has 
25 minute perforations and contains a oancerttrated heparin solution which wfll be 
released through the perforations contacting an ares of the artery after 
artgiopUaty to prevent restenosis. 

US. Patent 5,116364 CHaihaway et at) purports to teach the 
prevention of mtenosi* in peripheral or cardiac vascular systems after vascular 
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weiMltotta by tysemk •datadttntkm of P*°» P Mr,kn 10 «** 

Mnim pKtralen which Inhibit raooth mu»dt erD growth. 

US. Me* SJOIIMI (Spew, J*> P«I»«» * ** « taBta,of 
«n uteri*) w*D taj<»«iaurfng « < io P U.t y by aortas W*-!****" 
irtwcB, *e wtf •*> fce «^opU«r oMtalcr •» tt»« IheWc^mi-aWt 
b os.pprf ud peneetet to* tht utuet «*d of tbe »teri»l «D 

iuring oppodflcm of fte mgiapliHy olkw. 

EP 356275-A OWtou et «U F»pom to ttmt* ft* Me of new o- 
tyUtrf glyco-minc-glyc™ derir.*™, to tbe taWWtto of port^th. 
i til* lifTrlr 

IcrL, fcC «t •! to tlx J. Abu CoH Cwiiol «Ut* 199t VoL 17 #6 
Supplement B, pp 111M17B purport* Id di*cu»» th* phaiMeologk role* of 

WO5209561 Oteh «* «U jnapoite to trn* fl* «#* of new ACAT 
taMWting «nide dexiT*ti« to tn»tment of mwwb .ftcr p«rcut»neou* 
trmshxnuwJ coronary «ngiopUrty. 

nfedMI* peptideU) obtained to. «ke *e prwntto of 

KStmosb following tn^opUsty. 

WO 9207852 (Bo*y ct «D purparts to tt*eh the »e of certain 
WphwyUlkyl xanthine ddnHiti to pwwtf pc*i-*npopU*ty mtncto. 

WO 52057© tFUt P pexpom to to»c» the tue of thioinbc«ine>A2- 
wccptor wt^onto ©to the preoption of medic*in«te for inhibition of 
proltfcratWe derekxpmcntt to obrfmctW. twcuUt dUordtr. U •mrlil 



WO (GA| et at) ptap*** to toe* tbe Inhibition of efteaofU 

ate b>noon tngtapUrty, by the wlmini**^ 

cmlhetcr. 
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CA Z0ai59 kid open application iOndttti, et al) purparts to teach 
the use of ACE Inhibitor (via the oral or parenteral route) far preventing or 
reducing the risk of wtenod* faUowlng «i^Dpli«ty. 

XJS. 4*929,602 (Harker, et eL) parportt to teach • method of 
5 tnhiWtog arterial restenosis by s^niiustranon of t>phenyl elsnyl^y>-«rgmyl. 
Wanethylteeweo^^ 

US. 4820,732 (Shell *t *U purport* to teach a compoilticm 
cauainteg * prosta^efcn ccenpotmd tor the irf 



IS 



10 Applicant U also ewart oC * company Glycomed developing ft 

fcaginert of Heparin th« pie^^ 

m the besic researched* to 
cdsted cmu^abWconfusta » houid ta 

oncer. Activatic* or *yo^ 

However, is as examination by tonuw ^ of periled iru«ophag«t 
obtained from petients with neoplastic du^ese, there was definite evidence mat 
these macrophage* imt already ^d&v^y^^ °>^^^ ^ 
and not causing their cfcstruction- 

Jt hat been shown by several independent tavestigatow that the 
malfunction of macrophage* or the potlDT. block to due to excessive 
ptwtagiandin and that this on be altered m tissue culture by a*tia*tooids, 
ASA, and the noa-etwoldaJ a^inflammatory drugs, U. indcenethecuv and 
naproxen (Naprosyn™). Again, in animal tumor* it was repeatedly 
demonstrated that these substence* could alter the nsponae to neoplastic cells 
and mat various rrnnrnn^™' of these substances employed with immune 
enhancing agent* could produce very credible success in eliminating 
expexfeenul tuinow. UU sxui co-workm ewnbme^ 
with l&terleutiA 2 and showed that this could effect a cure with experiment 
neoplasm. 
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There were continued problem* with the use of any of these Agents 
in the actual human in vivo experience. AD of the nornteroidaJ enti- 
influnmatory agents (NSAID) produced major toxicity In terms of gastro- 
intettinai neurological, and other «ei«. lhiiir the c< fiw j*e»ent tpp»*A 
5 it that under general drcumrtince* the we of these agents m Inmum cliaeaae, in 
sufficient amount*, die drug w31 penetrate to any pathological tisane to alter 
therapeutically local prcatagUndin produciictv While mtravenous preparations 
exist of todomrthacfa tad now of other agents the data is oftrwhetouag, a* Is 
our own experience, that using these drugs alone produces prohibitive side 

10 effects in human subjects. Therefore only intuffirieitf amounts can be brought 
Into the body to effect more than o rrsaVwuT m^ons t i in neoplttm 

However the majority of the evidence Is present to indicate and 
therefore it can be postulated that the basU far neoplastic development and how 
the initial cell 'sneaks by* the Immune surveillance mechanism relates to to 

15 production of pjostiglandln. One need postulate only caie mutation to alter the 
amount of prostaglandin tynthesU produced by cells wham they become 
•mafignanT to establish a mechanism of blocking out the Initial ceB in any 
immune reaction, te the macrophage. It therefore became rawutiwl to develop a 
combination of NSAIDS for dinical use to produce a major Improvement m 

20 response in neoplastic disease and other conditions where excessive 
provtagUndin synthesis represents the basis of the pathogenesis of this disease 
state, Le. arthritis, and various others of the ao-caDed connective tissue 
inflammatory disorders and/or auto-Aggreaave rtisaasfs. 
See also: 

25 1. Modulation of Immunity in Cancer Patients by Prostaglandin 

AniifftWv faninurdtv to Cancer n. Alan R. lias, and 

i Goochvin, JS. (1981) Prostaglandin t and Cancer Growth 
Potential lor Immunotherapy with Prostaglandin Synthesis Inhibitors, 
AttgffiCTtiYt Arenti to Cfflcff The/iPT, *wen Press, New York, 
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U Is therefore an object cf thh invention to provide a method of 
trc&tmtnt and formulations aiui pharmaceutical compositions far preventing 
arterial restenosis after balloon angioplasty when ttdoihefial cdl proliferation 
occur* en the inner arterial wall caused by InitatSa© to the cdU by balloo« 
5 angioplasty. 

It ii a furmer otyect of the invention to provide such treatment 
using hyaluronic add which i* safe «n4 westU&y wsrtadc. 

Further and other object! of the invention wiD be realized by 
persons ikOkd in the art from toe following summary of the Invention and 

10 discussion with respect thereto. 
pnwfU^Y fff THE THV&mOH 

Applicants believe that forms of hyaluronic add (especially 
statotonic add and salts thereof) will prevent atenoeia o# the 1^ 
of Bruatrd tabular walls and particularty prevent restenosis of the arterial walls 

15 by tor example the proliferation of e adorhel ia i eeDs as a result of irritation 
arising from balloon angioplasty. The forms of hyaluronic add (far example 
hyaluronic add and salts of hyaluronic add) can be administered Intravenously 
or by injection 6n the case of direct Inaction of small amounts) in effective 
amounts of about 1Gmg/70kg rjerac* to to excm C* MOtag^ 

2D Therefore according to one aspect of the invention, there is 

provided a process for the jwwenta of the nariowm^ 

animal after the tubular wails have been traumatized (for example wherein the 
tubular walls are arteries which ha ve baen subjected to balloon angioplasty) the 
process comprising the satainistration of a therapeuticaDy effective non-toxic 
25 amount of hyaluronic add and/or salts thereof and/or r*anologues, analogues, 
derivatives, complexes, eaten, fragments and summits of hyahmaruc add to toe 
animal to prevent narrowing of the tubular walk. Preferably the form of 
hyaluronic add is hyaluronic add and salts thereof. Tbe amount of the form of 
hyaluronic add administered is preferably between about lumg/TOkg person and 
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abcul 3000mg/70kgperson. 

Thus according to another aspect of the Invention, a process Is 
provided for the prevention of arterial restenosis after btBooft angioplasty In • 
human, the process comprising tine arimlnhtraHnn of a therapeutically e£feetrre 
5 non-toxic amount of hyaluronic add and/or salts thereof and/or homoiogne*, 
analogues, derivatives, complexes/ esters, rjmgments, and subomlts of hyaluronic 
add to the human to prrreni arterial restenosis. One* again preferably the form 
c/hyalurorucaddishyalurc^ 

of the form of hyaluronic add administered is between about 10mg/7»g person 

10 and about 900Qmg/70kg person.. 

The compositiora anr preferably adminUtexad mtravtnously in a 
liquid form and include suitable diluents or other adjuvants as t eou b ed for 
adxninSstratkm. With respect to small amounts to be administatedl they may be 
ednunisiced by mjection piefeiabry at or prcodmate the site to be treated. 

15 A therapeutically cHectiTt amount of a nort-steroidal anti* 

Inflammatory drug (NSAID) for enhancing the effect of the lorm of hyahzronle 
add administered tn the prevention of the narrowing of the tubular walls may 
be administered with the farm of the hyaluronic add The acMib<m of the nc^ 
steroidal antHnflimmatary agent will enhance the activity of the hyaluronic 

20 add m prermting the narrowing of the tubule walU for axtmpW eruWuing the 
arterial restenosis prevention effect of the administered hyaluronic add and/or 
salts thercoL The NSAJDmjry be anNSAIDa^ which 
may comprise Diclofenac Indomemadn (sohibUixed to N-hiethyl Qucamme), 
. ftrmdcasw me tromemamiae salt of ketorolac, acetyisalicylic add. Naproxen and 

25 the Bke. The amounts of NSA2D may be appropriate accepted doses preferably 
admiiustered to patients. In some cases dose amounts up to lOmg of the 
KSAIDAg ofbody weight (for example l-tag of NSAID/kg of body weight) art 
suitable. With Diclofenac much Urger amounts are appropriate. Where greater 
than r*rmal amounts of NSAIDS are used in order to reduce side affects caused 
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by excess NSAID administration, greater than about 20Omg of the form of 
Hyz^snmic Add (HA) per 7Dkg person may be sdmiitiumd to reduce and 
eliminate the side effects such as e^tro^iuesanal diitmi, aawological 
abnormalities, depression, etc, 

5 A therapeutically tBtf^9BU^t>i\imxdnCB^ ^bttddtd 

to the composltioA to enhance the effect of the Hyaluronic Add ndmiaistertd. 
Such amount may be up to 50 grams * 100 grams m * dosage as Vitamin C at 
soluble and Is exacted by the kidney although much lower amounts are 
ncma&y ttftil Preferably me composition comprises a form of hyahznmk add, 

10 spedficaDy preferred hyaluronic add and/or salts thereof, an NSAID and 
Vitamin C lor admiruitration for me prevention of the narrowing of the tubular 
walls (for example the prevention of arterial restenosis after balloon angioplasty. 

thus according to another aspect of the Invention, me use of a 
pharmaceutical composition for me p je v e nUo n of the narrowing of the tubular 

IS walls of an animal after me tubular walls have been traumatized is providsd, the 
use being of a pharmaceutical composition comprising a therapeutically effective 
nontoxic amount of hyaluronic add and/or salts uScreof and/or homologuas, 
analogue*, derivatives, complexes, esters, fragments, and subunlts of hyaluronic 
add in association with a suitable diluent or pharmafruhVally acceptable carrier 

20 or other adjuvants to prevent narrowing of the tubular walls. Preferably the 
form of hyaluronic add is hyahnxruc add and salts U^eriof* 

According to another aspect of the invention, the use of a 
pharmaceutical composition for the prevention of arterial restenosis after 
balloon angioplasty in a human Is provided, the use being of a pharmaceutical 

25 composition comprising a therapeutically effective non-toxic amount of 
hyaluronic add and/or salts and/or homologues, analogues, derivatives, 
complexes, esters, fragments, and aubunits of hyaharonic add In esaodation with 
a suitable diluent, pthannaceutically acceptable carrier or other adjuvants to 
prevent anetial jiestefiods prefers^ 
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hyaluroafc add end nits thereof and the amount of^ nOT of hyaluronic add 
kt*er**« about 10m^70kg person and 

In one embodiment the form of the pharmaceutical ccoiposltkm is 
for aitnvcnoui administration. 

. 5 . According to still another aspect of the invention, Che 

pharmaceutical composition romprim 4 thersptnrtlcally effective, amount of 
non-steroidal ajL&4xulamm*torr drug CMSAZD) for example Diclofenac 
Indcunetheda Uolubfflzed In N-Mtthyi Clucsflun*), Piroxicam, the 
tiETmethrmf ne salt of Ketorolac acetvisalkyUc add and fee like far enhancing the 

JO eSect of the form of hyaluronic add In the prevention of the tuurowing of die 
tubular walls. 

TJutt taeordmg to another aspect of the invention, ti* a* of ft 
plurnuoenticaJ composition for the prevention of arterial restenosis after 
biQo»angkjpU^u provided^ 

15 comprising a therapeutically effective non-talc amount of hyaluronic acid 
end/or salts thereof m association wife * suitable dUncni or phannaoeutically 
acceptable carrier or other adjuvants to prevent erterUl restenosis (by 
administration for example intravenously of the composition). In tome 
embodiments the amount of the hyaluronic add and/or salts thereof is between 

3D about lCeag/70kg person and about SOOQmg /7Q%g person. The composition may 
further comprise a therapeutically e ffe c tiv e amount of a non-steroidal anhV 
inflammatory drug (MSAZD) for enhanring the arterial restenosU prevention 
efiect of the adnvlnlitered hyaluronic add and/or salts thereof a rtrnmistt red. The 
NSAID may be at accepted appropriate doses depending on the NSAID for 

25 compbupioabotdlOmg/TO^of 

of body weight). The appropriate dose for Diclofenac is much greater. Where It 
Is desired lo use a dose excess of NSAID, the aanount of hyahironk add and salts 
thereof preferably exceeds about 200eng/7uVg person, 

The fTTpreffog auy further comprise a therapeutically eff ect i v e 
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amount of Vitamto C for enhancing the effect* of the form of hyaluronic add to 
prevent luurowmg of the tubular walk. The Vitamin CmiyU used m large 
amounts (for example even 50-100 grams) although muA smaller amount* are 
suitable. 

5 According to mother afpect of me mrentloa me B»e of: 

an effective rum-toxic amount of hyaluronic *ad and/or salt* 
thereof and for homologies, analogues, derivatives, complexes, esters, 
fragments, and rabunlts of hyaluronic add, 

to thexramufartarecrfapcanrtt^ 

10 preventing the nirrowing of the tubular walk of as animal after the tubular 
wall* have been tnusutized, the use being characterized by a therapeutically 
effective non-toxic amount of hyaluronic add and/or salts thereof and /or 
homotogues, analogue*, derivatives, complex**, eaters, fragment, and sabunhs 
of hyaluronic add being incorporated into the pharmaceutical composition and 

15 being sufficient and effective to prevent the narrowing of the tubular walk 
which were traumatized as for example the arteries being da m a ged after balloon 
angioplasty. Preferably the farm of hyaluronic acid k hyaluronic add aad/or 
salts thereof and the composition k to a Squid farm. Preferably, the form of 
byilurocdc acid k uHliied at a ck^ 

30 person and more preferably the form of hyaluronic add k utilized at a dose 
greater than 200mg/70kg person. 

In one tmbftdkn m* the pharmaceutical composition is for 
prevention of arterial rtsbmosk after ba&oon angioplasty m humans. 

According lo another aspect of the mrentSon, the use 06 

25 (1> hyaluronic add end/or ulb thereof and/or homologues, 

analogue^ derrvativas, com^kus, « 
addend 

O agent, selected from a sw^teroidal anti-Inflammatory 
drug CNSAID) and Vitamin C and rrenhmafions wereof k provided 
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In the xnanufacture of a pruuroceiitieal compoiltfon ( tn r iwtjng 
dUuent*, adjuvants and othtr canter*) for preventing the narrowing of the 
tubular walls of an animal after the tubular walls have been traumatized 
wherein a fcerapeutually aftedivt amoiml.c* the fc^ 

5 thereof and/or homologies, analogues, derivative*, complex**, eaters, 
fragment** and aubunit* of hyaluronic add Is admixdstered'to human* together 
with a therapeutically affective amount of the agent (2), the nae being 
characterized m trut the amooM of o 10 
prevent the narrowing of the tubular walk of the animal and coenponeni <2> 

10 enhance* the effect of component (1> m the prevention of the narrowing of the 
tubular wall*. 

FnfenWycOTponent(Z)isby 
the oompo*itio& i* in a liquid form (for example for Intravenous use or 
injection). Preferably opponent CD i* utilized at a doae between about IQmg to 

15 about 3000mg/ 7 *S J*** 0 * F*** 1 **^ component CD is utfflxed at a 

dose greater than 20Omg/70kg peraon. 

Component 2 is «ftt*«rf at amount* effective to enhance the effect 
of Component 1. Vttamta C may be utUiied in amount* up to 50- 100 gram* per 
doae although much smaller amounts are more desirable. The NSAID can be 

20 administered in normally acceptable doae amounts depending on the NSAID. 
VVrm aoow hSAJI» tr^e amount 

other* up to about ltag per kg bodvwdgbt and in other* *uch a* ttdctoac. 
much larger amount*. Where the NSAID I* used m dove excesses (greater 
ainwnt* than the r^ormaSy acorpta^ 
25 byahimruc add eveeem^ Suitable NSAZD5 at* 

Diclofenac Pmwdcam, mdcmft»*»*» (nolubilixad in N-methyl gtecamin*), 
aceryUaBcytkao^^tJomethar^ 

According to another asped oi the invention a pharmaceutical 
oampoattkm b provided comprising (together with diluent* a* required) an 
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effective wm-torfc amount of hyaluronic add and /or salts fcereof and/or 
hoffifttogun, analogues, derivatives, complexes, esters, fosgments, «nd subunits 
of hyaluronic add. for preventing the luurowing of the tubular walls of an 
animal after the tubular waUi have been treumatlzacl the competition being 

5 characterized by an effective non-taxic amount of hyaluronic. arid and/or Mitt 
thereof tad/or homologues, analogue*, derivatives,. complexes, esters, 
fragments, and subunits of hvahxronic add being incorporated into the 
pharmaceutical composition to prevent lbs luurowing of the tubular walls. 
PtefenWythefc^ofhyahm^a^ 

10 preferably the composition is in a liquid form Oor exainple an intnveneou* 
CLVJ farm In an IV. bag with diluents and phanraceulically acceptable carriers 
and ad>mnts). The form of hyaluronic add may be utilized at doses between 
■Bout IQmg to alx>m 300Qmg/70kg person and preferably me form ^hyaluronic 
add is tt^Bted at a doee greater tn^ 

15 excesses of NSAIDS are employed), m one embodiment the pharmaceutical 
opposition is for prevention of arterial resustosis after baboon angioplasty in 
humans. 

According to another aspect of the invention, a pharmaceutical 
composition is provided comprising (together with diluents, adjuvants and 
20 c*teptox»ce*£caDys*xep 

0) hyaluronic add and/or salts thereof and/or homologies, 
analogues, derivatives, complexes, esters, fragments, and summits of hyaluronic 
addend 

CO an agent selected from a non-steroidal and- mfUmnu tory 
25 drug and Vrtamin C and cocnbxnatkms thereof 

for preventing the narrowing of the tubular walls of an animal after 
the tabular walls have been tramnarfrrd, the composition being characterized by 
tn effective Mm-tcndc amount of hyaluronic add and/or salts thereof and/or 
homologues, analogues, derivatives, complexes, esters, tragments, and subunits 
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of hyaluronic add being incorporated Into the composition together with a 
therapeutically effective amount of the agent <2), to prevent tubular wall 
narrowing, the composition being duffacterixed that the amount of component 
(1) is en effective amount to prevent the narrowing of the tubular wall* of the 

5 aniiiu] and the aiwwm c* cot 

in the prevention of vie narrowing of the tubular walls. I*re£erably ro r np o nrnt 
CD is hyaisronic add and/or salts mereof and preferably in a liquid dosage foam 
for example in an Intravenous form CLV. lag). In some embodimen ts 
component a) may be utilized at a dose between about lOmg to about 

10 3OOCmg/70kg person. Preferably component 0) Is uiffi^ at a dose grea^ than 
20Omg/70kg person where dose excesses of me NSAID of component CO are 
utiltad. In one embodiment the pharmaceutical c r i mpoaltinn Is lor prt^cntkm 
of arterial restenosis after balloon angioplasty m humans. 

Component 2 Is tmlized at amounts effective to enhance the effect 

15 of Oxnponent 1. Vitamin C may be utilized m amounts in? to 50 -100 pirns per 
dose TheNSJUDeanU*tainfr^ 

on the NSAID and If given in excess amounts the amount of the form of 
hyaluronic add preferably exceeds about 200mg per 70kg person, Suitable 
NSAIDS are Diclofenac, Pir axiom, Indbrnethadn (solubSlized in N-methyl 
2D glucsmine), aortylsalieyBc add, ± tromethaminc salt of Ketorolac naproxen and 
the like. 

Whan the composition ctnnpnsss an agent aelrrtwi bran NSAID 
and Vitamin C and combination* thereof. Applicants postulate that the 
hyaluronic add and/or salts thereof and/or the fcomologucs, analogues, 
25 ceriveave*, complexes, esters, 

fadhiate the transport of the agent to the site of irritation to enable the agent to 
penetrate the cells Ga the artery, endothelial cells) which together will help 
preteri t for example arterial restenosis. 

By way of example and to illustrate the facilitation of the delivery or 
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transport of a chemical to * site in a mammal, when ethyl alcohol b injected 
dixectly into a oncer tumor, and sonographic (ultrasound) attcumcnt If made, it 
it not dispersed throughout the rumor. When the ethyl alcohol to be 
Administered into a tumor It carried by hyaluronic add and/ or salts thereof, 

5 sonographic assessment of the tumor, demonstrates the dispersion of the ethyl 
Akohol throughout the tam e r . 

While Applicant* postulate tint the hyaluronic add facilitates the 
transport and delivery. Applicants' invention may be wed a* described 
irrespective of the actual method of operation of the hyaluronic add and /or salt* 

10 thereof and/or the homologucs, analogues, derivatives, complexes, esters, 
fragments and sub units of hyahironic axid wto tte NSA3D and Wtnnte C 

The combination of hyaluronic add and salts thereof and other 
forms with different chemicals and drugs (Vitamin C, and NSAID5) alters their 
distribution end performance in the human body and produces an unusual 

15 targeting tVumJerpeir^ 

use of ascorbic add (Vitaxnin O as a free radical scavenger (50 gm dairy - 1000 
tunes the daQy dose in therapeutic purposes as a Vitamin) administered 
intravenously with 300 - 500txng of hyaluronic add (sodium hyaluronate) 
hnmedlatery relieves bone pain and snusde pain and reduces te fl a mm i tinn tn 

3D cancer patients. Hie hyaluronic add enhances the antt-neoplastic nctrviry and 
etfed of the ascorbic t fM It is bought th*t this enhanced activity eliminates the 
free radicals by acting as a free radical scavenger. In any event the patimts fad 
better. This is also cWmorutrated with furosemide and hyaluronic add where the 
activity of furc*emide is enhanced only minimaDy when administered with 

25 hyaluronic add to a "normaT subject but the activity is enhanced dgnificantly 
when administered to ■ patient whose kidney Is underpetfused or 
rnalfimrtfrrung due so insufficient mtre-vascular vobune, 

A similar attuatfea occurs with theNSAlDS. As a ma>or amount 
^aduWe mctorneihec^ 
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rruictliy: glucamiiie at a dilution of 5mg/ml of n-methyl glucamine (NMG). 
This substance is then passed through a 22 micron Milipore™ filter to produce 
sterility. This material is non-toxic at 16 fold the therapeutic dose in animals and 
for this reason was considered appropriate to be used in human conditions. 

5 Thus, Indocid™ sohibflized in NMG is administered to human patients either 
into a tumor mtraperitoneally, intrapleural^, or intravascular^ at a varying 
dose up to 10 mg/kg where each dose of iiidpmethadn is combined with 200 - 
lOOOmg of hyaluronic acid (for example TifeCore™*' hyaluronic acid [sodium 
hyaluronate]) diluted in the original solution of indomethacin and NMG with 

10 for example the "LifeCore™* hyaluronic acid. This produces an appropriate 
mixture and can be administered safely by any of the routes. [Similar clinical 
studies have been done with hyaluronic acid prepared by other methods, ie. 
extraction. The extracted material is satisfactory to use for intratumor, 
intraperitoneal or intrapleural use with this substance.] 

15 Thus when an NSAID for example indomethacin (dissolved in n- 

methyl glucamine) or other NSAID is adnrunistered with greater than 200mg 
hyaluronic acid for 1 - 2 mg/kg body weight of the NSAID (in one instance 
indomethacin and NMG), no major toxic side effects occur such as gastro- 
mtestiriaJ distress, neurological abnormalities, depression, etc., even at elevated 

20 amounts of indomethadn (if necessary). If the amount of hyaluronic acid is 
decreased below that amount, the usual side effects may begin to reoccur. In 
addition, the responses that have been observed are superior when the NSAID 
(for example Indodd™) is combined with hyaluronic add demonstrating dearly 
that the combination is now "targeting* to the pathological tissue even when 

25 adxnmistered by the systemic intravenous route. Thus, it has been observed that 
patients with neoplastic diseases when receiving in addition to other chemicals 
(for example ascorbic add [Vitamin Q, phloretin and anti-cancer drugs), 50-200 
mg NSAID - hyaluronic add (sodium hyaluronate) (for example indomethacin 
and hyaluronic add) experience dramatic relief of pain immediately. This is 
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followed within a short period of time by a resolution And Tescrboan of 
nropUstic lesions with an tmprovement of pulmonary, and liter function If 
tbert b tumor present in these organ*. Thus (he dead tumor materia) and the 
debris and tumor toxins appear to be better eliminated by the body through die 
5 action of the macrophages whose activity Is enhanced by the addition of the 
KSA2D (or a steroidal ssuHnflanunatory drug) administered with hyaluronic 
add (or ^ or Other to AereoO. Thus 

the NSAIDfar example with hyaluronic add (sodium hyaluronate) deblocks the 
macrophages by preventing enzymatic production of prostaglandin synthetase 
10 which blocks macrophage functkming. Thus the hyaluronic add (and salt and 
other f onns) not only enhance me activity of the NSAJD 
effects and toxicity that is associated with the use of the prostaglandin synthesis 
inhibitors. 

The hyahzrotuc add and salts thereof may be tmlixed at var^ 
15 doses - 10 to 1000 mg/70 kg person. As there U no toddty, the hyahironJc add 
can obviously be administered in a dose excess (for example 3000 mg/70 kg 
individual) without any adverse effects. 

One form of hyaluronic add and/or salts thereof (for example 
sodium salt) and hoxnoiogues, Analogues* derivatives* complexes* ester*/ 
2D fragments, and sub units of hyaluronic add* preferably hyaluronic add and salts 
ajxi thereof suitable far use with Applicant* iarennon is a fraction supplied by 
Sterivet Lahoratories limited (now Hyal Phannaceutical Corporation). One such 
fraction U a IS ml vul of Sodium hyaluronatt 20mg/in) OOOmg/nal - lot 2F3X 
The sodium hyalunmate fraction is ft 2* solution with a mean average 
25 molecular weight of about 225,00a The fraction alio contains water cfr*. which is 
triple distilled and sterile in accordance with the US,?, lor injection 
formulations. The vUls of hyahmmic add and/or salts thereof may be carried in 
a Type 1 borosilicaie g>sx vial dose^ 
. the contents of the viaL 
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The friction of hyaluronic arid and/or salts thereof (for example 
codiuzn salt) and homologues, analogues, derivative*, complexes, csiets, 
figments, and sub unite of hyaluronic md&j^ityhpbBt&Ki&aad tti* 
thereof may compriae hyaluronic add and/or salts thereof having the fallowing 
5 chareaeristiee: 

a purified, a»h a t a ?iti a T ry py io ge n-free faction of hyaluronic add 
obtained from a natural source having at Itast or* characteristic selected from 





the group ttenlsili 


*gof the following: 




0 


a molecular wv^tt within me range of 150,000-225,000; 


10 


to 


lest than about 125% sulpha ted mucopafy-auchaiidea on a 




total weight basis; 






HO 


lest than about 0J>% protein on i toul weighl buis; 




hO 


let* than about 150 ppm Iron on a total weight basli; 




▼) 


less than .about 15 ppm lead on a total weight bans; 


15 


▼0 


less than CL0025% ghioaeauuae; 






leu than 0.025% grumronk add; 




viii) 


less man 0025% N-acerjlghicosandne; 




faO 


less man 00025% amino acids; 




id 


a UV es&tcban coefficient at 227 run of leas than about &275» 


20 


xO 


a TJV extinction coefficient at 2B0 urn of k» than about 025; 



and 

x*D a pHwimin me range of 73-75, I^efctaWy the hyalunuuc 
add U ihxxed wim water and me fracto . 
average inolecular weight within the range of 150^225 JDO0. More preferably 
25 ihefraciiotttfhyaluioo^ 

me group consisting of me following characteristiau 

D less man about 1% aurphated mucopoSysatcharides on a total 

weight bajSa; 

U) Irasmu about &4%protem on a total weightheais; 



&4 
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iU) Ji^thtaabcmilOOppmlrontma toUlwci^b^if; 

it) lets than About lOppm Wadona loUl weghtb«*U; 

v) lest than 000166% glucbumine; 

tD leu than 0.0166% glucuronic add; 

5 YiD 1m than 00166% K^o^glucDwiiuitt;* . 

tIH) lets than 000166% arino adds; 

xi) a XJV ertrnctfon mrffirient at 280 nm of let* than 019; and 
xfl) • pH wi&ta the range of 75-77 
10 . Other fonn* of hyaluronic add and/or lb aalfc, and bcunologucs, 

derivaliref, complexes, estcss, fragment* and sua unto of hyaluronic add amy be 
choten from oilier supplier*, far example those driofbrd in prior art documents, 
la addi ti o n Applicant* propose the use of sodium hyahironate produced and 
supplied by lifcCore 3 " BinmffHraL Inc. having the following ipedficauoo* 



ChaTittClirtig Spedfiettfon 
Appearance White to 



15 



■ colored particles 

20 Odor No pexxptlbleodor 

Viscosity Average < 750,000 Dshon* 
Molecular Weight 

25 UV/Vut Scan, 19CKC0nm Matches refcrc&ce scan 

OD,2fiQnm < 025 OD units 

Hyaluronidaae Sei uil iflty Bodtzve response 
K Scan 



pKrlOiRg/g solution 



2073205 

-18- 

Water , $% niiyiTmmi 

Protein < 0-3 xncg/mg N*Hjf 

5 Acetate <10Amcg/mgNaHy 
Heavy Metals* nucdmmn ppm 

A# Cd Cr Co Ctt Fe Pb 2% Kl 

2J> £0 SO 10D 10D 210 100 IOjD &0 

10 

Mioobul Bioburdtn None observed 

Endotoxin v <aQ7EU/mgNiHy 

15 Biological Safety Testing Passes ItabWt Ocular 

Toxicity Test 

( Tne following r e f e r e nc es tssch hyahironlc acid, sources thereof and 
processes of the inanufactuge and recovery thereof. 
20 United States Patent 4,141,973 teaches hyaJurcmic add fraction* 

On d nrting aodhnn sans) having: 

•(a) an average molecular weight greater than about 750,000, 
preferably greater than about 1,200000 * that fa, * limiting 

25 vbcoshy nnrnhrr greater than about 1400 omtyg^ and preferably 

greater than about 2000 caP/& 
(b) a protein c o mt nt o/ les* than 05% by weight 
<cj ultraviolet light ahtorbanoe of a 1% solution of sodium 
fayahsonate of less than 34 St 257 nanometer* wavelength acid 

30 fe* than 24) al 280 luwometm wavelength; 

(d> a Uncmatic viscosity of * 1* solution of sodium 
hyahgonttc in phyi tol ogica j buffer greater than about 1000 
centurtokes, preferably greasy than 1CC0OO ceritiatokes; 
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(c) a molar optical roution of a 0.1 - 03% aodimn 
hyalunm** lohiiion bi phytiologlciJ buffer of W» Cun -II X 
103 d^r«* - OBZ/nelc W dto cc ha ri da) maasurtd at 720 

SktAOOtCtCft! 

5 (0 no significant cellular mfiltretion of the vitreous end 

anterior chamber, no Hue in the aqueous humor, no haze or 
Bart in the Yimous and no |«al^4o^ ete^ to fee cotno. 
lens, iris, retina, and choroid of the owl »nn*^ eye when one 
milliliter of a 1% solution of sodium hyaiwowte dissolved in 

10 physiological buffer is implanted in the vitreous replacing 

.ppn^imatdy o«-h*^ 
being 

<g) statue and pyrogen free and 
<h) ncm-aniigenle. - * 
,5 Canadian Letters Patent 1^05^01 (whiA reien to Ihdtad States 

pitent AMVST* as prior art) refer* to hyaluronic add fraction* having average 
molecular weigh* of from 5OJ0O0 to 100,000; 250,000 to 350,000; and 500000 to 
730,000 and dirat mf |" " rf manufacture. 

Where high molecular weight hyaluronic add (or aalts or other 
20 foro*mere©OUiised,ltx^ 
mtramuscular c n eg nlstinn 

One formulation of Ascorbic Add (Vitamin O ln)sctioo USP is 
manttfactured by Stexis Uboratories, fee* Phoenix, Arizona, 85045 US-A. and 
coctpriats 22 mg/mJ (equivalent to sodium ascorbate 250 mg/mD in 90ml 5Qml 
25 or 100ml individual containers, 30ml rire being prciemd. 

As many changes can be made to the invention without ckptrting 
from the scope of the inventiccv it is intended that aB material contained herein 
teterprelsd as Qhxttrative of the invention and not in a ttxniting tense. 
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-/HE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE AS FOLLOWS: 



1 ; A method of preparing & pharmaceutical- composition for use in the 

prevention of the narrowing of the tubular walls of an animal by the 
proliferation of endothelial cell growth in the area of trauma after the tubular 
walls have been traumatized, which method comprises incorporating a 
therapeutically effective non-toxic amount of hyaluronic acid and /or salts 
thereof and/or homologues, analogues, derivatives, complexes, esters, 
fragments, and sub units of hyaluronic acid in the composition to the animal to 
prevent narrowing of the tubular walls. 

Z The method of Claim 1, wherein the form of hyaluronic acid is 

selected from hyaluronic acid and salts thereof, having a molecular weight less 
than 750,000 daltbns. 

3. The method of Claim 1, wherein the tubular walls are arteries 
which have been subjected to balloon angioplasty. 

4. The method of Claim 1, 2 or 3, wherein the amount of the form of 
hyaluronic acid is between about 10mg/70kg person and about 3000mg /70kg 
person. 

, 5. A method of preparing a pharmaceutical composition for use in the 

prevention of arterial restenosis after balloon angioplasty in a human, which 
method comprises incorporating a therapeutically effective non-toxic amount of 
hyaluronic acid and/or salts thereof and/or homologues, analogues, derivatives, 
complexes, esters, fragments, and subunrte of hyaluronic arid in the composition 
to the human to prevent arterial restenosis. 
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& The method of Claim 5, wherein the form of hyaluronic acid is 

selected from hyaluronic add and salts thereof, having a molecular weight less 
than 750,000 daltons, 

7. The method of Claim 5 or 6, Wherein the amount of the form of 
hyaluronic acid is between about 10mg/70kg person and about 3O0Omg/7Okg 
person* 

8. The method of Claim 1/ 2 or 3 wherein the composition is in 
intravenous form. 

9. The method of Claim 5 or 6 wherein the composition is in 
intra\*enous form. 

10. The method of Claim 1, 2 ot 3 wherein the composition further 
comprises a therapeutically effective amount of a non-steroidal anti- 
inflammatory drug (NSAID) for enhancing the effect of the form of hyaluronic 
arid in the composition for use in the prevention of the narrowing of the tubular 
walls. 

11. The method of Claim 5 or 6 wherein the composition further 
comprises an effective amount of a non-steroidal anti-inflammatory drug 
(N5A1D) for enhancing the effect of the form of hyaluronic acid in the 
composition for use in the prevention of the arterial restenosis. 

12. A method of preparing a pharmaceutical composition for use in the 
prevention of arterial restenosis after balloon angioplasty, which method 
comprises incorporating a therapeutically effective non-toxic amount of 



• • • 207920 5 

hyaluronic acid and/or salts thereof in the composition to prevent arterial 
restsnosis. 



13. The method of Claim 12, wherein the amount of the hyaluronic 
acid and/or salts thereof is between about 10mg/70kg person and about 
3000mg/70kg person, and the hyaluronic add and/or salts thereof have a 
molecular weight less than 750,000 daltons. 

14. The method of Claim 13 wherein the composition further 
comprises a therapeutically effective amount of an agent selected from a non- 
steroidal anti-inflammatory drug (NSAID) and Vitamin C and combinations 
thereof for enhancing the arterial restenosis prevention effect of the 
administered hyaluronic add and/or salts thereof in the composition. 

15. The method of Claim 13 wherein the composition further 
comprises an agent selected from a non-steroidal anti-inflammatory drug 
(NSAID) and Vitamin C and combinations thereof for enhancing the arterial 
restenosis prevention effect of the hyaluronic acid and /or salts thereof in the 
composition, the non-steroidal anti-inflammatory drug being selected in such 
amount to be effective in enhandng the arterial restenosis prevention effect of 
the hyaluronic add and /or salts thereof in the composition. 

16. The method of Claim 14 or 15 wherein the amount of the NSAID is 
a dose excess of the NSAID and the amount of hyaluronic add and salts thereof 
exceeds about 200mg/70kg person. 



17. The method of Claim 1, 2, 5, 6, 10, 11, 12, 13 or 16 wherein the 

composition further comprises an effective amount of Vitamin C for enhancing 
the effect of the form of hyaluronic add in the composition for the prevention of 
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. the narrowing of the tubular walls. 

18. The use of a pharmaceutical composition for the prevention of the 
narrowing of the tubular walls of an animal by the proliferation of endothelial 
cell growth in the area of trauma after the tubular walls have been traumatized, 
the use being of a pharmaceutical composition comprising a therapeutically 
effective non-toxic amount of hyaluronic acid and /or salts thereof and /or 
homologues, analogues, derivatives, complexes/ esters, fragments, and subunits 
of hyaluronic acid in association with a suitable diluent or pharmaceuticaUy 
acceptable carrier to prevent narrowing of the tubular walls.. 

19. The use of Claim 18, wherein the form of hyaluronic acid is selected 
from hyaluronic acid and salts thereof, having a molecular weight less than 
750,000 daltons. 

20. The use of Claim 18, wherein the tubular walls are arteries which 
have been subjected to balloon angioplasty. 

21. The use of Claim 18, 19 or 20, wherein the amount of the form of 
hyaluronic add administered is between about 10mg/70kg person and about 
3000mg /70kg person. 

22. Hie use of a pharmaceutical composition for the prevention of 
arterial restenosis after balloon angioplasty in a human, the use being of a 
pharmaceutical composition comprising a therapeutically effective non-toxic 
amount of hyaluronic acid and /or salts and /or homologues, analogues, 
derivatives, complexes, esters, fragments, and subunits of hyaluronic acid in 
association with a suitable diluent or pharmaceuticaUy acceptable carrier to 
prevent arterial restenosis. 
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23. The use of Claim 22, wherein the form of hyaluronic add is selected 
from hyaluronic acid and salts thereof, having a molecular weight less than 
750,000 daltons. 

24. The use of Claim 23, wherein the amount of the form of hyaluronic 
acid is between about 10mg/70kg person and about 3000mg/70kg person. 

25. The use of Claim 18, 19, 20, or 22, wherein the form of the 
pharmaceutical composition is for intravenous administration. 

26. The use of any of the Claims 18, 19, 22, 23 or 24 further comprising a 
therapeutically effective amount of non-steroidal anti-inflammatory drug 
(NSAID) for enhancing the effect of the fotm of hyaluronic acid in the 
prevention of the narrowing of the tubular walls. 

27. The use of a pharmaceutical composition for die prevention of 
arterial restenosis after balloon angioplasty, the use being of a pharmaceutical 
composition comprising a therapeutically effective non-toxic amount of 
hyaluronic acid and/or salts thereof in association with a suitable diluent or 
pharmaceutical!}* acceptable carrier to prevent arterial restenosis. 

28. The use of Claim 27, wherein the amount of the hyaluronic acid 
and/or salts thereof is between about 10mg/70kg person and about 3000mg /70kg 
person, and the hyaluronic acid and/or salts thereof has a molecular weight less 
than 750,000 daltons. 

29. The use of Claim 27 or 28 further comprising an agent selected from 
a therapeutically effective amount of a non-steroidal anti-inflammatory drug 
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- iNSAID) and Vitamin C and combinations thereof for enhancing the arterial 
restenosis prevention effect of the administered hyaluronic acid and/or salts 
thereof administered. 

30. The use of Claim 27 or 28 further comprising an agent selected from 
a therapeutically effective amount of a non-steroidal anti-inflammatory drug 
(NSAID) and Vitamin C and combinations thereof for enhancing the arterial 
restenosis prevention effect of the hyaluronic acid and/or salts thereof 
administered, the non-steroidal anti-inflammatory drug and Vitamin C being 
* elected in such amounts to be effective in enhancing the arterial restenosis 
prevention effect of the administered hyaluronic add and/or salts thereof. 

31. The use of Claim 29 or 30 wherein the amount of the NSAID is a 
dose excess of the NSAID and the amount of hyaluronic acid and salts thereof 
exceeds about 200mg/70kg person. 

32. The use of Claim 18, 19, 22, 23, 24, 27 or 28, further comprising a 
therapeutically effective amount of Vitamin C for enhancing the effects of the 
form of hyaluronic acid to prevent narrowing of the tubular walls. 

33. The use ot . 

an effective non-toxic amount of hyaluronic acid and /or salts 
thereof and /or homologies, analogues, derivatives, complexes, esters, 
fragments, and summits of hyaluronic add, 

in the manufacture of a pharmaceutical composition for preventing 
the narrowing of the tubular walls of an animal by the proliferation of 
endothelial cell growth in the area of trauma after the tubular walls have been 
traumatized, the use being characterized by an effective non-toxic amount of 
hyaluronic add and/or salts thereof and/or homologues, analogues, derivatives, 
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. ;omplexes, esters, fragments, and subunits of hyaluronic arid being incorporated 
into the pharmaceutical composition* 

54. The use of Claim 33 wherein the form of hyaluronic acid is 

hyaluronic acid and/or salts thereof, having a molecular weight less than 750,000 
daltons. 

35. The use according to Claim 33 or Claim 34 in an intravenous forzru 

36. The use of Claim 35 wherein the form of hyaluronic acid is utilized 
at a dose between about lOmg to about 3000mg/70kg person.' 

37. The use of Claim 35 wherein the form of hyaluronic acid is utilized 
at a dose greater than 200mg/70kg person* 

38. The use of Claim 36 or 37 wherein the pharmaceutical composition 
is for prevention of arterial restenosis after balloon angioplasty in humans. 

39. The use of; * 

(1) hyaluronic acid , and /or salts thereof and/or homologues, 
analogues, derivatives, complexes, esters, fragments, and subunits of hyaluronic 
acid, and 

(2) an agent selected from a non-steroidal anti-inflammatory 
drug and Vitamin C and combinations thereof 

in the manufacture of a pharmaceutical composition for preventing 
the narrowing of the tubular walls by the proliferation of endothelial cell growth 
in the area of trauma of an animal after the tubular walls have been traumatized 
wherein a therapeutically effective amount of the hyaluronic acid and /or salts 
thereof and/or hbmologueSi analogues, derivatives/ complexes, esters. 
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- ^grants, and subunits of hyaluronic acid is administered to humans together 
with a therapeutically effective amount of the agent (2), the use being 
characterized in that the amount of component (1) is an effective amount to 
prevent the narrowing of, the tubular walls of the animal and component (2) 
enhances the effect of component (1) m the prevention of the narrowing of the 
tubular walls. 

40. The use of Claim 39 wherein component (2) is hyaluronic add 
and / or salts thereof, having a molecular weight less man 730,000 daltons. 

41. The use according to Claim 39 or Claim 40 in a liquid form. 

42. The use of Claim 41, wherein component (1) is utilized at a dose 
between about 10mg/70kg person to about 3000mg/70kg person. 

43. The use of Claim 41, wherein component (1) is utilized at a dose 
greater than 200mg/70kg person. 

44. The use of Claim 42 or 43, wherein the pharmaceutical composition 
is for prevention of arterial restenosis after balloon angioplasty in humans. 

45. A pharmaceutical composition comprising, together with suitable 
diluents, as required an effective non-toxic amount of hyaluronic add and /or 
salts thereof and/or homologies, analogues, derivatives/ complexes, esters, 
fragments, and subunits of hyaluronic add, for preventing the narrowing of the 
tubular walls of an animal by the proliferation of endothelial cell growth in the 
area of trauma after the tubular walls have been traumatized, the composition 
being characterized by an effective non-toxic amount of hyaluronic add and /or 
salts thereof and/or homologies, analogues, derivatives, complexes, esters, 
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rr.pr.ents, and subunits of hyaluronic add being incorporated in, 0 the 
pharmaceutical composition to prevent the narrowing of the. tubular walls. 

^^P^^^Clauntfwhereinthef.mnofhyaluro^^^ 
hyaluronic add and/or salts thereof, having a molecular weight less than 750,000 

daltons. 

47. The composition according to Claim 45 or Claim 46 in a liquid form. 

48.. ™ ec <™P°au^ofaam 

utilized at a dose between about 10mg/70kg person to about 3000mg/70kg person. 



49. 



The composition of Claim 47 wherein the form of hyaluronic acid i 



is 



utilized at a dose greater than 200mg/70kg person. 



50. The composition of Claim 48 or 49 wherein the pharmaceutical 
composition is for prevention of arterial restenosis after balloon angioplasty in 
humans. 

51. A pharmaceutical composition comprising together with diluents, 
adjuvants and other pharmaceutical carriers as desired; 

: (1) hyaluronic add and/or salts thereof and/or homologues, 
analogues, derivatives, complexes, esters, fragments, and subunits of hyaluronic 
acid, and 

(2) an agent selected from a non-steroidal anti-inflammatory 
drug and Vitamin C and combinations thereof 

forspreventing the ruurowing of the tubular walls of an ardmal by 
the proliferation of endothelial cell growth in the area of trauma after the 
tubular walls have been traumatized, the composition being characterized by an 
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effective non-toxic amount of hyaluronic acid and /or salts thereof and /or 
homologues, analogues, derivatives, complexes, esters, fragments, and subunits 
of hyaluronic acid being incorporated into the composition together with a 
therapeutically effective amount of agent (2), to prevent tubular wall narrowing, 
the composition being characterized that the amount of component (1) is an 
effective amount to prevent the narrowing of the tubular walls of the animal 
and component (2) enhances the effect of component (1) in the prevention of the 
narrowing of the tubular walls. 

52. The composition of Claim 51 wherein component (1) is hyaluronic 
acid and/or sails thereof, having a molecular weight less than 750,000 dalrons. 

53. The composition according to Claim 51 or Claim 52 in a liquid form. 

54. The composition of Claim 53, wherein component (1) is utilized at a 
dose between about lOmg to about 3000mg/70kg person. 

55. The composition of Claim 54, wherein component (1) is utilized at a 
dose greater than 200mg/701cg person. 

56. The composition of Claim 54 or 55, wherein the pharmaceutical 
composition is for prevention of arterial restenosis after balloon angioplasty in 
humans. . 

57. The composition of Claim 55, wherein agent (2) comprises a dose 
excess of NSAID. 
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